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Abstract— This work aims to study Biological and abiological factors influencing the postmortems 
hydrogen potential (pH) of four muscles, of twenty dromedary’s carcasses slaughtered at the 
slaughterhouse in Touggourt municipality, Algeria. The temperature and pH were measured at one hour 
and a half after slaughtering, skinning and evisceration of carcasses. Electronic thermometer and 
electronic pH meter were used with under-implementation of breeder’s know-how and knowledge of 
veterinarian. The 4 muscles are respectively: Cleido- mastoidien, Semi membranosus, Triceps Brachii and 
Psoas major. The dromedaries studied are from two populations : The Sahraoui and the Targui. The 
sample is composed of males and females between I and 7 years of age, coming from three types of 
livestock farming (Intensive, Semi-intensive and Extensive), and before slaughtering the animals were in 
different housing periods. The statistical analysis is carried out by the SPSS (statistical software) in two 
"2" steps: the pH overage varies according to the muscle’s type, with a highest values recorded in the 
Triceps Brachii (6.99 < pH < 7.14), then the Cleido-mastoidian with a pH of 6.98 to 6.84 and for the Semi 
membranosus and Psoas major which are the closest, with a pH respectively of 6.82 to 6.62 and 6.80 to 
6.65. Regarding parameters linked to the animal, the age affects the pH with a strong negative correlation 
(r = -0.99; p> 0.0001). The carcass weight has a negative relationship (r = -0.98; p> 0.0003). Then sex, 
while the race is not related to pH. For the parameters controlled by humans, the fasting time is at the 
origin of the increase in post-mortem pH values, corresponding to a positive correlation (r 0.74; 
p>0.0007). Also, the mode of livestock farming affects this parameter. 

Keywords— dromedary, muscle, post mortem pH, slaughterhouse, Touggourt. 


I. INTRODUCTION serving as a means transportation and for agricultural work 


The dromedary (Camelus dromedarius) is a species of 
domestic mammal from the family of camelids and the 
genus Camelus (Charnot, 1959). It is an animal which its 
morphology, physiology and particular behavior allow it to 
adapt better than any other breeding animal to the desert 
conditions. 

In Algeria, the dromedary plays a primordial social and 
economical role, it has been associated with life forms in 
arid and semi-arid pastoral areas. It meets the multiple 
needs of the population by providing milk, meat and 
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as well (Siboukeur, 2007). 

According to M.A.D.R, in 2013, the headcount in Algeria 
is estimated at 344,015 head. The dromedary, thanks to its 
high carcass yield, its meat is appreciated and consumed 
on a large scale in Algerian Sahara (Faye et al, 2013). 
Picard et al, (2002), report that meat quality varies 
according to not only biological factors for both 
antemortem and post-mortem. According to Boudjellal et 
al, (2008), acidification of the muscle is considered as 
major determinant of meat quality. Benaissa et al, (2014) 
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obtaine that the evolution of post-mortem pH is 
characterized by a rapid drop during the first eight hours 
after slaughter, followed by a slowdown. 

As defined by Hocquette et al, (2012), the post-mortem pH 
is influenced by biological factors linked to the animal 
(species, race, age, sex and type of muscle) and factors 
controlled by humans that could be from animal's stress 
before and after slaughter, feeding and livestock farming 
mode. 

The purpose of this study is the influence assessment of 
some parameters, whether related or not to the animal, on 
post-mortem pH of four types of carcass's muscle from 
dromedaries that have been slaughtered at the 
slaughterhouse of Touggourt municipality. 


II. MATERIAL AND METHODS 
2. 1. Presentation of Touggourt municipal 
slaughterhouse 
The Touggourt slaughterhouse is one of the red meat 
supplier (beef, sheep, goat and camel) in southern Algeria. 
It covers an area of 23363 square meters. It contines an 
animals rest area and two slaughter and evisceration rooms 
with two offices one for the veterinarian and the other for 
butchers reception and a changing room (Agricultural 
Services Directorate 2018). 
2.2. Experimental methodology 
To study parameters influencing the post mortem pH of 
dromedaries muscles, we used 4 types of muscles from 
young animals (1 to 4 years old) and young adults (5 to 7 
years old) from two populations , The Sahrawi and The 
Targui, the most slaughtered in the study region. These 
animals are slaughtered according to the Muslim rite 
"ENAHR" to be marketed. The four muscles studied are: 
v Neck muscle : Cleido Mastoidien (CM) 
v Thigh muscle : Semi membranosus (SM) 
Triceps Brachii (TB) 
v Back muscle : Psoas major (PM) 


v Shoulder muscle 


Cleido Mastoidien & Semi membranosus are two muscles 
often used as indicator muscles for assessing the 
tenderness of red meat for beef and sheep (KLONT et al, 
1998 et VERGARA et al, 1999). Triceps Brachii & Psoas 
major are indicators of red meat organoleptic quality 
assessment (Kamoun, 1995). 

Identification of parameters related to the animals 

The determination of the animal’s race or more precisely 
its population, aims to characterize and compare the 
morphology of 20 dromedaries from two populations (the 
Sahrawi 14 animals and the Targui 6 animals). For this, we 
called in veterinarians. This choice is not fortuitous 
because the Sahrawi population corresponds to the 
Northerns Sahara race and Targuis correspond to 
Tamanrasset's Population (Ouled Laid, 2008). Direct 
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observation of animal's reproductive system was used to 
determine the studied animals sex. While the age of these 
dromedaries has been assessed by veterinarians based on 
the animal’s dentition. Knowing that, the presence of 
incisors on the upper jaw and canines on both jaws is the 
species feature. For the carcass weight, in absence of an 
appropriate weighting tool, the weight was determined 
after the carcass cutting by summing different separated 
parts which comprises nine pieces: The neck, the two 
shoulders, the thoracic part, the right ribs, the left ribs, the 
lumbar part and the two thighs. These weighings were 
carried out using an electronic "Crane Scale Cap" with a 
maximum capacity of 150 kg. 

Identification of parameters controlled by humans 

To determine the breeding system for these camels we 
used the information given by camel drivers. So 3 types of 
camel farming system were deduced: extensive, intensive 
and semi-intensive. To determine the duration of fasting 
for the dromedaries studied, we appealed to the breeders or 
owners of these animals. 

Location of muscles studied and measurement of their 
temperature and pH 

The 4 muscles studied are located after skinning, 
evisceration and cutting of the carcasses. The 
intramuscular temperature of the 4 muscles is expressed in 
degrees Celsius. It is directly read using an electronic 
thermometer "Digital Thermometer", equipped with a 
penetrating probe allowing the measurement of the 
temperature at the heart of the muscle. Three 
measurements are made for each muscle and the 
temperature recorded is an average of three readings taken. 
Post mortem pH is the focus of our study. The 
measurement of this parameter is carried out by a direct 
method, using an electronic pH meter ‘PH Meter 8000’, 
equipped with a penetrating probe allowing a pH 
measurement at the muscle heart. The reported pH value is 
an average of three readings for each muscle. 

Data analysis and processing 

Analysis and processing of the measured data is carried 
out by the SPSS (statistical software) in two 2 steps: 

First step, served to rearrange the measured pH values in 
tables to facilitate the calculation of the average for each 
muscle. these measurments are taken from 20 animals 
according to the parameters studied (breed, sex, age, 
breeding method, warm carcass's weight, fasting time and 
temperature). 

Second step, at this stage we applied different graphical 
forms like figures to present the results in a clearer way 
which helps to show variations in pH according to the 
studied parameters. 
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III. RESULTS 
3.1. Influence of parameters related to animal on post- 
mortem pH 
Influence of the animal breed 


Moyenne pH 


6,60 i 
Sahrour Tergu 


Race 
Fig 1 : post-mortem pH of the four muscles of both races : 
Sahraoui and Targui 


To assess the average pH value recorded for each muscle, 
we calculate the average pH measured on all the muscles 
studied of the same type, from different carcasses and from 
the same population. The average pH values recorded for 
the 4 muscles studied, from animals belonging to both 
populations, were all close to neutrality. The maximum 
averages were recorded on the TB muscle for both breeds 
with 7.10 and 7.06 respectively for the Sahrawi and the 
Targui. While the minimum values were taken for the SM 
muscle for the two animal races (6.72 for the Sahrawi and 
6.71 for the Targui). A slight decrease in this parameter for 
the 4 muscles was noted in the Targui population. The pH 
follows the same profile for both populations, this 
parameter was influenced by the muscle type more than 
the breed (Figure 1). 

Influence of the animal's sex 


Fig 


Moyenne pH 





Male Femele 


Sexe 
Fig 2: The four muscles post-mortem pH according to 
sex ;Males and Females 


To assess the average pH value recorded for each muscle, 
we calculated the average of the pH measured on all the 
muscles studied. These muscles are from the same type of 
different analyzed carcasses and from the same sex 
without taking into account the animal's race. The post- 
mortem pH of all muscles studied were close to neutral; 
values of this parameter vary between 7.07 for male's TB 
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and 6.68 for female's SM. A difference between the pH 
values recorded for the same muscle but coming from 
different sexes ; the highest values are measured on 
muscles obtained from male animals (Figure 2). 

Influence of animal's age 

Muscle 
— CM 
—=— SM 


— PM 





Age (moins) 
Fig 3 : Influence of animal's age on the post-mortem pH of 
the four muscles. 


The average pH value calculation recorded for each 
muscle, is obtained by calculating the pH average 
measured on all muscles of the same type, studied from 
different carcasses from animals of the same age category 
without taking into account the animal race. 

The pH follows the same profile for the 4 types of muscles 
studied. A decline in this parameter and with the same 
amplitude is recorded with the animal's age increase 
(Figure 3). This indicates that there is a mechanism 
affecting the muscles or more precisely affecting the 
muscle fibers in the same way. 

Influence of carcasses weight 


Muscle 





“800 1100 1400 1700 2000 2300 2600 2900 3200 
Fig 4: Influence of carcass weight on the four muscles 
post-mortem pH. 


The average pH calculation recorded for each muscle, 1s 
obtained by calculating the average of the pH measured on 
all same type of studied muscles from different carcasses, 
taking into account their weight and neglecting the animal 
race and the age category. All curves present the same 
shape for all muscles. A fall in this parameter is noted with 
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the increase in carcass weight for the four muscles types 
(Figure 4). 

3.2. Variations of post-mortem pH according to 
parameters controlled by humans 

Influence of livestock farming mode 











Muscle 
736 mcm 
O3M 
OPM 
rs 
x 10 
Q, 
à 
3 ; 
660 
625 
Semi-intensif 
farming mode 





Fig 5 : Influence of livestock farming mode on post- 
mortem pH of the four muscles. 


The average pH evaluation recorded for each muscle, is 
obtained by calculating an average of the pH measured on 
all muscles that have same type. And whome are coming 
from animals of a same breeding type, without considering 
neither the breed, the age nor the sex of the animal. 
Variations in post-mortem pH between the 4 types of 
muscle and for the same muscle as well, are recorded 
depending on the farming method. Values of this 
parameter vary between 7.10 to 6.67 recorded respectively 
on the muscles;TB (extensive) and SM (intensive). The 
lowest values are noted in dromedaries from intensive 
breeding, while the highest ones are recorded from 
extensive livestock farming (Figure 5). 

Influence of fasting time 


fasting ine Q) | 
Fig 6: Influence of the fasting time on the post-mortem pH 
of the four muscles. 
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Considering the animal's fasting time and neglecting its 
race and regardless of its age, carcasses are used in order 
to obtaine the average pH recorded for each muscle. The 
average pH measured is calculated of all muscles having 
the same type of carcasses. A variation in pH is noted 
between the muscles according to dromedaries fasting 
duration. pH values increased linearly with fasting time up 
to 20 hours, after this duration they are significantly 
higher. Therefore, more animal's fasting time before the 
butchery is longer more the possibility of acquiring a meat 
with pH close to 7 is bigger (Face 6). 

Influence of carcass's temperature 





2250 26.00 od 0 41 00 33,50 36.00 


Température (C*) 
Fig 7 : Relationship between temperature and post- 
mortem pH of the four muscles. 


The average value of pH recorded for each muscle, is 
obtained by calculating the measured pH average on all the 
muscles of the same type of different carcasses, taking 
into account the muscle temperature and neglecting the 
animal's race and age category. For all muscles, a higher 
post-mortem temperature is accompanied by a lower pH 
value p. m. Knowing that sampled temperatures vary 
between a maximum of 36 ° C and a minimum of 24 ° C. 
This variability could be explained by muscle's exposure to 
the air after carcasses cutting and its richness in fat (Figure 
7). 

3.3. Correlation analysis 


Table 1 : The correlation matrix between the studied parameters 


Race Sex Age 
Race 1 
Sex -0,190 1 
Age 0,003 0,701 1 
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CW 0,016 0,659 0,989 

LFM -0,150 -0,484 -0,456 
FT -0,187 -0,424 -0,751 
CT -0,004 0,702 1,000 
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1 

-0,532 1 

-0,798 0,589 1 

0,988 -0,457 -0,747 1 


Significance level p<0,05 ; CW : Carcass weight ; CT : Carcass temperature ; FT : Fasting time ; LFM : Livestock farming 


mode. 


Carcass weight is correlated with most parameters, mainly the age (r = 0.989; p> 0.0001), and the carcass temperature (r = 
0.988; p> 0.0002). On the other hand, an inverse relationship between the weight and the fasting time (r = -0.798; p> 
0.0009), While the fasting time and the farming method, their correlation 1s positive (r = 0.589; p> 0.006) (Table I). 


IV. DISCUSSION 
The results of this study show a variation in post-mortem 
pH depending on the muscle type. According to 
ASHMORE and DOESE (1971) this acidification is 
related to the type of skeletal fibers constituting each 
muscle, because several characteristics like morphological, 
physiological and biochemical differentiate these fibers. 
JOO in 2017 reports that for cattles the percentage of 
fibers and their diameters differs depending on the muscle 
type. 
proportions in composition of different fiber types, this 


The muscle type derives from the relative 
influences muscle metabolism. Knowing that all the 
muscles studied presented a post-mortem pH near to 
neutral. 

Analysis of the race effect on pH p. m indicates that there 
is no significant effect (r = -0.006, p <0.982). Our results 
coincide with those obtained by several authors, who 
confirm that there are few comparisons between races 
concerning the pH post mortem evolution. A lot of 
experiments involving many races led to the conclusion 
that racial differences in this field is weak (Menissier et al, 
1982). Regarding the effect of sex on this parameter, the 
variance analysis shows a significant difference in pH 
according to sex (a = 0.05; p> 0.001). Our results are 
consistent with those of Martin and Freeden (1974) on 
cattles carcasses. They report that after slaughter, the rate 
of pH drop in muscles is slower for males than females of 
cattles. Similar results were previously announced by 
Benaissa et al, (2014) and BENAISSA in 2016 on 
dromedary muscles of the Sahrawi population of 1 hour 
after slaughter at the Ouargla slaughterhouse and by 
Bendall in 1973, on cattles muscles. According to 
Seideman and Crouse (1986), the male animal's muscles 
have a higher percentage of slow oxidative fibers and less 
rapid glycolytic fibers. Also Didier Micol et al, (1993) 
report that generally, for the same muscles type, fibers 
diameters for males are greater than those for females. 
Regarding to the age, according to Pearson's correlation, 
there is a negative relationship between pH and age with a 
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very strong significant effect (r = -0.998; p> 0.0001). 
KADIM et al, (2006) point that the pH vary depending on 
the animal's age where generally young tend to produce 
meat with a higher pH more than older ones due to the 
lower glycogen level. For carcass weight, our results 
consist with those obtained by Hopkins et al, (2007), on 
beef and Kadim et al, (2008), on dromedary. They report 
that a faster drop in pH is noted with carcass weight 
increase. Unlike the study of Przybylski et al, (2015), on 
pork muscles, shows that an increase in carcass weight 
does not influence the meat’s pH. In addition, about the 
temperature influence on post-mortem pH, Molette et al, 
(2003) note on turkey meat (at 40, 20 and 4°C after 6 
hours) that the rate of pH drop is higher in the pectoral 
muscle subjected to the highest temperature (40 °C). Our 
results also show a negative relationship between these 
two parameters, according to Pearson's correlation r = - 
0.998 with p <0.05. There is also a relationship between 
the post-mortem pH of the 4 muscles studied and the 
livestock farming method (r = 0.456 and p <0.05). Berri, 
(2015), Lebret and Faure, (2015) and Lebret and PICARD, 
(2015) report that animal husbandry condition influence 
muscle properties, in particular the level of energy reserves 
(glycogen) and post-mortem metabolism. Also, Priolo et 
al, (2001), announced this influence in a study carried out 
on cattles raised on grass and others fed with a ration 
based on concentrated nutriment. Micol et al, (2010) add 
to the farming method the physical activity's factors at 
pasture. For food deprivation before animail's slaughter, 
Nijdam et al, (2005) and Terlouw et al, (2015), report that 
it could decrease the glycogen levels and influence the pH, 
but the results vary depending of the muscles. Therefore, 
in order to preserve muscles reserves which are 
metabolized into lactic acid during the post-mortem 
transformation of muscle into meat; time and conditions of 
fasting must be optimized for each species. A positive 
relation ship between the fasting time and the post mortem 
pH (r 0.745 with p<0.05) is noted in our study as well. 
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V. CONCLUSION 
At one hour and a half after slaughter, all post mortem pH 
averages measured on four muscles : Cleido-mastoidien, 
Semi membranosus, Triceps Brachii and Psoas major, 
located in different parts of the carcass: neck, thigh, 
shoulder and back respectively, are close to neutrality 
(7.14> pH = 6.62). For a temperature varying from 35.5 °C 
to 24 °C. The post-mortem pH of first hours (initial pH) 
was influenced by : 
The muscle type (the Triceps Brachii pH is the highest, 
followed by the Cleido-mastoid's one, for the Semi 
membranosus and the Psoas major have close values). 
Second, the age that has a negative correlation which is 
highly significant (r = -0.99; p> 0.0001). 
The carcass weight having a negative relationship (r = - 
0.98; p> 0.0003). 
The sex, pH values are higher for males than females. 
The race, the highest pH values have been recorded for 
animals from the Sahrawi population than the Targui one. 
For parameters controlled by humans; 
The fasting time, the extension of its duration is at the 
origin of an increase in the pH value p. m, corresponding 
to a positive correlation (r = 0.74; p> 0.0007). 
The livestock farming method, low pH values for intensive 
breeding and higher values for semi-intensive and 
extensive breeding. post mortem pH is an important 
parameter for the analysis of a number of meat quality 
characteristics. Therefore, it is necessary to generate the 
best pH decline estimation for each animal and choose the 
initial pH to obtain its ultimate optimum. 
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